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The period of performance for this AISRP grant @/Bimber 1, 2004 thru October 31, 2006. Researchismgrant
began in late August of 2005, after the Pl waschitethe Rochester Institute of Technology. A 1@ith extension will
be requested for this project.

I ntroduction

A large fraction of Chandra and XMM-Newton obsegviime has been devoted to the study of youngciaters and,
as a consequence, large datasets exist from thesevations of rich stellar fields. A typical Chaadr XMM-Newton
CCD observation of a young stellar cluster resuolidetection of X-ray emissions from tens to hundref very young
stars. Spectral and temporal data is available ff@se observations. A wide range of temporal ieh&as been
detected in X-ray sources. This temporal behawdnges from long-term flaring to episodic, shorta¥-bursts.

Our objective is to develop an algorithm will makee of both spectral data and temporal propedigsdup and classify
discrete sources of X-ray emission. This new methitichandle large quantities of data and operateependently of the
requirement of source models (spectral or tempawad)a priori knowledge concerning the nature efgburces (i.e.,
young stars, interacting binaries, active galaaticlei). This unbiased approach could lead to theodery of new
classes of sources that do not fit any existingef®dnd X-ray sources that are extreme outlietsarspectral and/or
temporal domains.

Summary of Progress

Previously, our source classification algorithm was with spectral data from archival images of@rén Nebula
Cluster (Obslds 18 and 1522). A ‘clean’ subsétefhandra Orion Ultradeep Project (COUP; Obsit#134373, 4374,
4395, and 4396) was selected for use in develapa@lgorithm. COUP is a ~10.2 day exposure ofahien Nebula
Cluster obtained in January 2003. Extremely faitrces and sources with pileup or other sourarten problems
were not included in the subset. Background ctimeavas applied to the COUP subset. The exiggce
classification algorithm was run on the COUP sub&#venteen X-ray classes, including one outless; were created
from the algorithm. These X-ray classes are ireood decreasing spectral hardness. In additrends exist between X-
ray spectral parameters and stellar parametergefgriow-mass, soft spectra, young sources. Catiogls between these
softer X-ray spectral classes and the classicatappectral types can be seen.

Currently, we are using the X-ray spectral clasdsained from running the algorithm on the COUPsstilto classify the
remainder of the ~1150 sources in the full COURsktt Several techniques to classify the remaisingces are
currently being tested. Each source will haveaascmembership probability associated with ite Tésults of running
the algorithm on the entire COUP dataset will bespnted at the 2American Astronomical Society Meeting on
January 9, 2006 in Washington, DC (Hojnacki eR@D5, BAAS, vol 37, in press).



Furthermore, we have been working with a team séaechers at the Harvard-Smithsonian Center faopkysics (CfA)
to obtain X-ray spectral and light curve data af $brmation regions. A catalog of young stellarstérs is being created
by the CfA, with the goal of providing a databagewhich uniform data analysis and processing nugh@ve been used
for all data in the database. This web-basedagialcalled the Archive of Chandra ObservationRefions of Star
Formation (ANCHORS). Our algorithm will be testaegiainst other star formation regions from this aehto ascertain
whether the results from the Orion Nebula Clustaregalize to other young stellar clusters. X-rayree classes
resulting from our algorithm may be included irugufe version of the ANCHORS database.

Meeting with Collaborator

Giusi Micela is an astronomer at the Observatoriyatermo and a collaborator on this grant. Sle-eader of the X-
ray Spectra and Variability Group on COUP and isently part of a group of scientists studying ahiiity of X-ray
sources and characterization of that variabillty November, we met with Giusi Micela and SalvatScgortino (also
from the Observatory at Palermo) in Boston. Weulised algorithms that can be used to charactéez¥-ray flares
and variability of each source. These algorithmesk the X-ray light curve into blocks to charaiztetthe location,
amplitude, duration, and periodicity of fluctuatsim the light curve data. We also discussed uvarfmarameters that can
be used as input into the source classificatioardtyn. Finally, we talked about possible simwas that could be run
before acquiring actual data.

Plans for Upcoming Y ear

We will study the relationships between X-ray spaatlasses and X-ray temporal classes to estafphisbtral and
temporal diagnostics that can distinguish betwesargial X-ray emission mechanisms, i.e., stelaooal activity
versus star-disk interactions. Additional worklutes continuing to study previous astronomicadligtsion X-ray
temporal analysis to identify approaches that lpweged successful. Previous studies have genénaiyved one X-ray
source.

X-ray light curve parameters will be chosen andeaidas inputs to the algorithm. The algorithm wi#n be run with
temporal inputs for each source, to search forrabgroupings of the X-ray sources and handle éaispurces by
inclusion of source variability properties. Intarresults from this phase will be submitted for Ip#tion in mid-2006.

Finally, our spectral/temporal classification aigfam will be run on star formation regions otheanhOrion, to develop
and test the ability to cluster sources in othgraes of the sky using information learned fromvioes source
clusterings.



